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101. ..BASE STATION 
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201. ..PROPAGATION CHANNEL 
^= 102...COMMUNICATING TERMINAL 

200...NON-COMMUNICATING TERMINAL 

(57) Abstract: A radio station (101) equipped with an array antenna, when transmitting an information symbol sequence to a 
particular radio station (102), uses a plurality of vectors, which are produced based on a propagation channel characteristic (103) 
V© established between these ratio stations, to simultaneously transmit a plurality of symbol sequences, which include the aforemen- 
tioned information symbol sequence, by means of vector multiplexing, thereby causing the particular radio station (102) to receive 
the aforementioned information symbol sequence, while causing other radio stations (200) of different propagation channels to si- 
multaneously receive a part or all of the aforementioned plurality of symbol sequences. Thus, when data is transmitted to a particular 
radio station via a radio communication line, the concealment of information can be secured with a high level of security. 
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V 1 ~ V 8 ^m^^x^^ hji^mmmt^n^o ^^i^ v i ~ v 8 

20 10 1 10 2 fBT©^«J5^^:t^;U 10 3 CD^tt^^i"^ 

)\^nmH\zm^xm\r^mm^^^ t^^ o ^Wii!)^$> ^ o x^tdfi^ 

X. 09 (b) »c:^-rj;'5fc> '^^tj? h;i/v 1 id J^oT'^i^ h;i/'fb$n;t 
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-^^•T, ^^ji{t)^?f5 2 0 0 tmmm 10 1 t(DmoB.M^'^^)v 2 0 
i\t. V 2 ~ V 8 \zM hx hnm^m-r ^fcib'f—^ ^^\T> 1 

^, U;t*toT. m9 (c) tc:^'r<fc"5tC. ^jim«m2 0 0TJ*5^- 

0 2 tc^bTe2i$ns^#5r— ^i^^jD 1 (Df^mmm^ 200 jcmt 
m^zm-^if^tc (^2 2) =&fflViT^fife-r^o 01 o«, m'^-fy^Mmmr 

LTV^So c eiTo^ii^^z 'fei!:^^:!^;!' 2 0 1 tc^t* ^^m^^ 

.^^;Ufi^^J H N UlSfr b <fc # tCT^- iS7 j&^M^a b <i:^7S: $ n§ iHl^ L 
15 ^fflV^T. (^5:2 3) fcj;0^«-r^. dCT. #31<&^^7fc 2 0 0 

^iz. y''-:$^i!}m^vr::t^Uirz:tiZ'r^o 



Z = (L/N) X 1 0 0 [%] (23) 

20 

Tcf^v. ^mm 10 1 \z^\^^x^^ hji^^mif^nxmm-^n^^- 
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^rc. Mmmmz^7.7-M. i o o ^^^hiS'^wl ANTai^coj^i&ffl^ 

:fSi^> 10 1 fc:feViTt9^-^{k#^6 00-l~600 -KJi. 

600-l-'600-Kic::fel.iT, t^-^^^^JD 1 —D K UTM?&: 

20 z.(D^z)\z. m:^^^m:^^-^Uimn^^m^^xzy>-^)i^^ms 
sK^^^T^m^^. mmt^mi o 2\z^\,^xm^^m4 o sj&t^^e^ 
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"DizT^^t-v. mmm i o i iiZ^i,^xmm:^^^mim^^^mm<^m 

^^T $ S C t )&t Bitg a: -5 . 

5 fsi^. mmm 10 1 7{>tiift^5i5 1 0 2 e>m«$nfc o 

S b t #0^0.3 l;i T «iUT T ^ o 



[C 1 C2 - CL] = [Y 1 Y2 ••• YM]-V' (24) 

15 

(^2 4) iz^-Dxm^n^^^ hjv^mm^c i 102 
^r)Mm-^nrcmmm^x 0 ^mmmru-ryy^-^ 105 ©jtitift^ 
0zvxn?>tirc^mm^x^^o ^tc. hjv^mwmc 2-^cm\z 
\t4¥mmi^M2 0 of}^^(D={^W'mn^^i!)i^^nx\,^^-^m^i!)^$>f). 
20 h;P'&^«-§-c 1 i^ij7 hjv^^m^c 2 -cMoffi-^-tt^bj&i e>m 

-&^^{f 3051? ilO^i^ hJl/'&J^Kft-^C 1 izMl^Xy U-A 
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MMSE (Minimum Mean Square Error) ^ 

[1] B. Widrow, P. E. Mantey, L. J. Griffiths, and B. B. Goode, 
"Adapt Ive Antenna Systems" , Proc. IEEE, vol.55, no. 12, pp. 2143-21 58, 
Dec. 1967. 

zL(Dm^. ^M'^^^jvm^^^ 3 0 3 \t^miy>^)v^mY i ~y 

0* tY 1 ^YM(Dmm^^ h)l r ^ (SC 2 5 ) izm^X±^l^. 
15 r = CY 1 Y2 - YM]"^ XRO* (25) 



20 



V r = R-^ • r (26) 



3 0 5 ^M>^>5J?;P?^3?IJ Y l-YMi'^^hJl'vr SrA:^ t 
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UT, (^2 7) ^ffi V^TY 1 -YMlC^f § V r ©a^^frt'&^iai 



C 1 = [Y 1 Y2 - YM]-vr (2 7) 

5 

10 !^±(D^z>\zm^-^nxwji^-r^mmmi o i i:jnt^*i o 2 
^T^mmmm-yT.'rL, 100 \z:^n^Mmmm(DmMmiL^^^'T—^ 

isimo : mmm 101 tam^^i? 102 omm^t 
15 101 tmmi^^ 102 ti^ic, mM7&«SA$nfeit^, 

itf^mo^m^^^nxmrn'^miz-^y h-^n^o mmiz. mmm.'^mm 
mmf3ia(D^m\tmm\z^i^^tirc3^m\zm'=>x±y h^ns cz^^y 
y s 1 1 0 1) . 

20 \zmm^^^ummmzm'^xmm-t^ CT^^y^s 1102). 

mmm^i 0 2«sjaii&f^ (x^^^^ys 1101) *«j^7bfe 
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Vi^o ) i7,T-yZfS 1 1 0 2) „ '>7.7"Al^^d^'IE^lCJ^7Ufe^. 

(;^7=-^y ys 110 3) . mmm i o i ami^* i o 2:6^e)(D^# 

x^;/7'S1104) o 

mm. 1 : 5i«^5N 10 2 },z^^&m-y>^}vmm 
mm^M 1 0 2 tc. 10 1 \z^\,^xmm^r 
0 3 s^*f-r^fe8e><DS2p>'>3j?;wR 0 ^-g-tr^ipm^x 0 

:;^-r-5(Xx^/7'S1105)o jIM^tN 1 0 2 0«2p>^ 

>3i?;i/^^¥^4 0 o;&t^jt)^85e>nfc#^<DSm$^>3i?;i/R o ^^^k 

^L/T> mil V'-AF 0 ^^fiSb, 5/>7j^;i/^^J S 0 bxm;^ 

-r^. ^5i?RFgu4 0 2«, ->>-^)\^j^ms 0 ^mmm^w^^(Dm^^ 

-/ y S 1 1 0 5 ) . 

sm^i 0 iT«> ait^T^i 0 2>6ie»em5^^^;i/i o s^r^n-ur 

3?yY 1 -YM'vt^ii^n^p 'S^5^A'^-;v)i?^^^3 0 3 JA, ^^e^ 
>3i^ji/m^jY 1 ~YM^A:^j ths ^m^^^-ji^ 10 3 

BS2 : 10 1 \z^^^i7 hjiitm^mm 



wo 2004/073226 PCT;^B04/OO1449 

30 

Mmm 1 0 1 jfim^^i^ 102 iznvx. mmmyu-r >^i- 1 
0 5 ^m^^x^^ h)Vitm^x 1 - xK^mmf^ (x^x^/t^rs 1 10 

6) 0 ^^-iJ^m^JD 1 ~DK^A:^i:b. ;i/ 5^ > 

5^^js i'-SKtbTlii:tf-r§. -^^7 h;v#m{i:^g:3 0 1 5^>7i? 
10 -T>x:M 0 5 Sfilfigf §r >7^:^-m^ A 1 ~AMte:>isfiSf^tt e>nT 

ij^T. iaa2 ©^i^ h;i/^Ma{t^as®®m^i^«53gt-, 
15 &,±,(Dm,mz^\^x. mmit^mx^^9ikmo\z-o\i^xm,m^n'Dit 

m\^^f3i<xh-^mx$>^. mmt"n«. mx^trnmoxfT^xi^-^^mm 
J5::fe> 2^^B^ji. 10 2 tmmm i o i .hop^oeM 
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bfeX7^y:/S 1 1 07> Xt-^^/T'S 1 1 0 SOck'SJc. j^Ki^JCi^D 

m^nim<Dmy)^±mm^mib^:i t\zj;^v) , Mm<Dmm^\z^\^^xm 
mmm^-^n^y'-^^^m^m\zmmT^ :iL^m<^tti^x^^o 

ih-t^tmmi^^izM-r^s i NRo^fb^^D^^o^, t^mmm^izn 

10 2 s i NR7!)^^mmmj^&.±ttii^^^i()^^m^n 

^ - <fc ^ Bt^H^fiK M f A ^ - ^ <z)it^Mm 

20 mmmmi!)^:^^mm.^mmm\z:^\,^x. 2^B0j©M«gsj^x-i5'em 
^<DmM:hhxm^^±^zLV^^ ^m^x^^o 
^t. m.^^t\tmiLLxno z.ti!)i-^mx$>^. z.(Drctf>. '^^^m\z 
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i^mmoj^m^z-D^^^x 1 ^ ^zf^m 1 2-016 ^mi^^x^mir^o 
5 2^^jsoj^M©>'X7"A^#:«^«. mmommi tmc<. muz 
iiiiiiM'>:^5^A 1 0 0 T^So 012 ^mm 101 <Dm^^ 
mir^uy^mx;^^. mm->>^)v^^^mi 200, :h^zs^m'^ 
^^^jvmm^m^m 1201 ^wr^;i^*^iiss®?^^ 1 ii^fsi^o z.(d 
mmi^>^)v^^^^i 2 0 o\tmmmi 0 1 taiffi^^i 0 2 tor^ 

0 1 «^*^RF^a5 3 0 2fi^i^<D^m>'>^)v^m^xtiiziyX. yv 

15 %(OX$>^o 

mi silt, mm^m 102 om^ti^Tzfu y^mx;&io. ^m^-^ 
^jmm^m 1300. ^^z^n^it^m 1 s 0 1 ^m-r^j^i)mm<D 

tim^^x^mny tvxmm9-^^jvffmH^^^-r^%(Dx$> 
20 ^mtmmi s 0 i\t^m'^'^^-)vnm(Dy'—^\zmm^^-r^rcL 
tbiz>M>wif3izy>'^)V'ry.}f>if(Dmm^m^vxmm^^^)\^mm>^> 

&L±<D^^\zm^-^nftmmmmi^y.'rJ^ 100 ^z-di^^x.utx^s.. 
^\zmm(Dmmi t^:/3:^}^\zmiyxmi . mi 2. i^^zsmis^m 
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X ' u^mmmr u—T >^i- 1 o 5 >5^:^s^A i ~am J9 

5 1 0 2 {C:feViTe^^^^-;V 10 3 Sr^§?^fr-r ^ is6 IC^it $ tl^ (D 

1 0 1 tmm^m 10 2 t©r^T^8e>^^$tiTVis#Mm 

0 1 2 tc^siiT. S2pe^>3iJ^;v^^^ls: i 2 o o tt. 1 0 1 1 
mm^M 1 0 2 t(Dmi^'^it>^^ibnrcW^(Dmmi^>'^)VR 1 -rm 
10 h)V0mit^^s 0 i^mfj-r^o hjv^mit^m. 

3 0 1 ->>3i?;i/i^^j s 1 ^SK\z^^ h)V^^Y^m^^x^^ 

i~x' M^^^T-So iiJiTti, ^spi/>:l^;i'R 1 —RMfiSViiciii: 

(Dt-r^o fd:43. 0 1 4 IC, h )V^mt^^ 3 0 1 ;C>t/«</7 hJl^M 
>^>^)Vmnx 1 ^XM\zMVXlL\f^\zm'fSi^^m>'>^)\^R 1 —RM 

^^xi^Tcmmy u—a i4oo-i~i4oo -mcd^^k^j^^To 
20 h;i/#a>^>#;i/^^J;^>^*^il5^^^^;n 0 3 ®j|?*ff -5 @ 
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Aisoo-i — isoo -u(DmfS(.m^^To Mmyu—A 1400 
-1-1 40 0 -uii)m\f^\zmf3i^w^mm^y)^m-^nrcmm->>^ 

&.±<D^^izvx. h)V0rmit^ms 0 i-v^^-^ntcmmyu 

-A1400-l~M*;/5:t*l 500-1 -^UXm^-^tl^^^ h 
S'>>3}^;U^^JX' 1~X' Sia^R FgP 3 0 2 {C43ViT->>3i? 

1 ~RM<£^trMmM-^x' i-x* utx^x. mmmru-ryf-i- 

10 5 ^^fiK-r§T>'x:^m^A 1 ~AMfc^/iSfttt snxiiiM^n^. 
:k\z. 3im«* 1 0 2 fc:feViT. ^«bfeS^>'>7}^;i'*'^tyM-^<^ 

^tc. ^m^^^^jvi 0 3<£^stif-r§. -e©^. a«i®5f5i o 2\t^(D 
15 j^m^sm^ 1 0 i^mfs-rso do^w^^^t, ^omm^mi^Mm 
^10 1 izMi^xy^ — ^'t^^miz'Z)\,^xskTizm,m-r^o 
mmmru-TyT-i-i 0 5 ^K)m.m-^tir:Lmmm^K' i~x' m 
^m^^^^ji^ 10 3 ^^vx^m-^n. ^^r>9-^ i o e ©^{t 

^t3:feViT^^^«$nSo «*RF^$4 0 2 f*. Jl (D^Hm^ ^ 

nmu^^^-r^o i o i b;u#m^h:^^3 

0 1 \Z^\,^X^^^tl^mmy U — Ai)^ 1400-1-1400-1^0!) 
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mm^^ 10 2 \z^\,^x^m'^^^)i^Mm^^ 1 3 o o ^j&se^t 

H 1 ^Hu^^ jcM/Sf^tt e>n§o 

mmm 101 cd^^ h)v^mih^m 301 ic^jv^x^^^n 

10 SMm>' W — SlC^Ufcl 500-1-1 5 0 0 -U(D^Z>\Z. 

mmm^zzyy h-^nft^miz^m-^y^ji^^Mmhrcm^tr^m'^. 

1 3 0 1 tt. ^m=^^^)vm^^m. 1300 j;ickoT^^K 

g :^ >^ > jj^ ; 1/ -/ 1! > © M S ^ 1^ fr b T il: 5^ ^ ; 1/ It ^ > ; 1/ ^ 
^jc 0 <&^*K-r^o ->>>i^;i/^fiK^^4 0 1 ^ 1 6 ic. 
20 ^m^^^^vmrnz^y^ji^mmc o:fy^mA'^nr:immyu-j^ 1 6 0 0 
<&^fiKb. zy>^)v?^ms' 0 tvxmij-r^o ^7KRFgp4 0 2 j*. 

t\^X^^7>y^'^ 1 0 6 J; Di@l{t1-'5o 

«*&^ioi«. 'e^5^^^^;Hf#<&"^tym«ft^x' 0 
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jvjf^mY' i~Y' M<o—^^rz\t'r^x^xtiti^x. yU'-AmM> 

i7 h;V$iJ'#^^3 0 eM5^^^;Hf^^fs#^ 1 2 0 1 

^Ife 1 3 0 0 y&t, i^jst) 6n;feeil:5^^^>;i/fi'^JH^sm^ i o i t;i:7 

-H/ty^Jr-r^eitT. Sft&^l 0 lTJ*^m^Tl/-T>x'^l 0 5 
15 c:i::?&^T^§lcJ:'5 (cfdtSo J;oT, 10 1 «»«feM 1 0 1 jJI^ e, 

7^ J; d X 7. 5^ A & tg ^ JHI jt T ^ ^ , 

•^tL. a««5l5i 0 2tt^fi&^i 0 1 fcei^5^^;^;i/H^:7w'- HA 
^<i^<h bTfe^v^o ^:o«'&«> a{g^* 1 0 2 t*. m\z\z.^n^ 
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5 1 7 ^m^^xm^mt^o 

Ma 1 0 : mmm 1 0 1 tmmm^ 102 ©^^{t; 

mm 1 1 : 101 f)^^<Dmmz^>^)V(Dmm 

^mm 1 0 afgi^* 102 iz^i^^nRm"^^ ^-jv 103 ^^tif 

tl-r^ (T.y'yZfS 17 0 1). *#:6<J(3j*. «2p'> >3}^;1/^^^^ 1 
2 0 0 dJ^2p>'>3}^;i/R 1 ~RM&^fifeb. h;i'#«'ffc;^^ 3 O l 

*^^©»^i^>3}^;i/R l~RMdtjfx$n;/S:m{S>'k-A^iPfigb, ^ 

w^^(Dm^^t^m-^ti. mmi^y^AR i-^Ru^^t^mmm^i^' 

1 --AUizMmiin^nxmm-^n^o 

20 1 0 2 (i, 1 0 1 (D^r >v=-i-M^A 1 --AM^v)m. 

m-^ti^m^^^jvi 0 3 &:^M^T!®*T>5^:M 0 Qx^m-^ti^m. 
mm^x' i-x* m^wdo ^bT, mmi^mi 0 2<Di^^7>^^ 
1 0 e-dt^mi^rcim^s t(D^mm^\t^^RF^4 o 2iz^^^x. ^ 



pctI^^o 
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M 5^ ^ ^ ff H s ^ fig T ^ • 

10 mm^K' 0 tvx. ^^ryy^-ri 0 6 ^^mmmi 0 i\z^hxm. 
is^ns (;^-5r^;/:/si 702) o 
Ma 1 3 : mi^m 1 0 i7b^fE>(D^^ h )Vitm^(Dm.m 
mmmi o mm^-r^^)\^mm^m^mi 2 o i j&t, am^* 
1 0 2 j:om«$nfcx' 0 (Z)^m#^^^isbT. mm^^^jvi 0 

1 0 1 tt. 3im«* 102 (cmft bfevi^^-^^^jD 
mmtimffLxmrnyu-A 700-1-700 -Ks^p^job. 
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XMJ*. ^n^^^-mmm^Tv—Ty'T')-! o 5 ^<ijEKi-^T>5^± 
2 tt. co)^^ h;i'#«->>3i?;u5^^jx 1 -^xu^^^it^mn^Wi^^ 

0 5 J:OmMrs (X5"^y:/.S 1 7 0 3) , 
-e®m> 10 1 iijliS^^K 1 0 2 MS 1 3 OD^i^ V)V^ 

^±(Dm.m\z^\i-^-c. ^mit^m-vh^^mi Q\-t~Wimf^mm^m 
vi;a:< Tt) nitgT^^. i^m-rnt^, -e^^t^Msi oTtf tpTv^^au'^ 

fife^ 10 1 tOFmloe^^'^:^;!/ 10 3 <Dm\±^%\\m VxmWi:<Dy'—:$^ 

om-^h. I§I 1 7 y S 1 7 0 4 . ;^T'y:/S 1 70 5, 

X7^^;/ys 1 7 0 5(^>J;"5f3iilD3lb^2p«^©M^m§ff 5Cl<hT. 
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mt^'^itr^ tmmi^^ 102 {c^-rss i NR^^^b^^Dsj&t, # 
mmt^^2 0 0 \zm'r^ s i NR(Dmm^f3i^m^^^^^^%(D'vu 
;^vio )i{tsQ5(5 102 fc^?f-r§ s I NRif)^^mmm^&s±tt3i 

10 ^tc. :itii^<Dmm\t^^m\z. ^^(o^m^u^m^m^^rcim^it. 
T*^§g&^igTs z.hx. ^mw-r^ d td^T 



15 j^^±OfiJffi'pI^tt 
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w (0 ^ m 

1. M (M>1) ^'^(D7U'-T>v^^^mt^f^l<DMmmi()^^f$2 

5 ^^m/"^^ ^-:$^\zm^\^^X. mWi<DN (N< = M) ^kyt^^ 

M IB It $g >' > J 1/ ^ ^ o It ic O 5/ > Jj^ ; U ^ ^ b T ttr IB It it © N 

10 ^WL/, 

^ 5^ ^ ; p ^ tif ^ © <£ W b . 

igffls 1 m\zw>m.<om.mmm.. 

MIB^i^ h;V$'J'#^©f^MIBfei^5=-^^>;i/fT^J<D*BMfi^^j:£@W{S:a'^ 
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5 ^Wb. 

6 . mmm^(oi^>^jvj^m(D~^^rz.uT^xi()^is:h^\,zmtji^m^M 
m},z^'::>x^^^m'^tlx\f^^z.t^(^WLtT^m^(Dm,mm i m\zu 

\zMvx. mmm^iz^\^^xmmm^-r^^mmi^>^j\^mm(D3!f.^m 
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^iim^* :;&^gE^ T ^ § > Ji? ;V e» S t- S ;^ 5^ 

i © r^i o ^ A ^ p< - # 5^ ^ ;nf ^ > 4^ ;i/ 1^ § ^ fife -r 
10 ^7s'Tv':f i=.s 

15 ^S^^-r^X-T^^y 
20 ^fife-r^X5=-^/ y^:. 



wo 2004/073226 



PCTJ^»4/001449 



[2 0 0 4^7^ 27 B (2 7. 0 7. 2 0 04) S^*|g^M : ttlM^l3](^ft*<D 
tSa 1 - 8 tt^iiE$tl/fc ; trUV^W^©«Sffl 9 RtJJ 1 0 7bm^ b^xfe : ( 3 M)] 

1. (^iiE^) M (M>i) m^(or V'—T>''ri-^m't^f^i(Dmm 

g t) . 

t 

^ -f 5 ^ ^ ^> ^ # ^ =^ ^ b . 
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5. miEm ^ib\zi. •mmm2<ommmhm.^<omm-y^^^^^^^^ 

10 go 

^ :^ X 5/ i: > 

25 (Nfi3E(?3^^) ?Jc5c^^ h/WSr^^S b#fi'fbbfcNffi0^tJ' ^/V#m 
30 «r^i-5^l^iift^feo 
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ri^^4 



9. (ji*n) m^m2<Dmmmib^hMm^<DT^^-T>'y'i-^^'t^m 
1 (DmmmKMi^x. mum i (ommmitm^-r^h^mm-z^^y^^i- 

8 ^ ti^iB ^ o *i a ii « ;^ o 

10 10. (t^m) Mm^(DT u—Ti^y'i-^^'r^M KDmmm-nj^hm 2 

HE ^ -e *> S S 2P V /i^ ^ tp S 2p ft ^ ill m -t- S X >^ . 
-f « 7" :^ ^ > 

25 mumni^^^^^i-w^mt:'^t^m^<D->>:^/ummk^Mvxmmmm<oN 

iJfeTU^^ b/l^^^^ L^m-fk LfcNiiO^^ h/^^Mv-VTi^Vw^^J^ife 

30 ^:t-t-5Mji&iift:;^lfe„ 
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